Ab initio computer simulations have been performed in order to investigate the conformational characteristics of p-(nitro)methoxycalix[4]arene and p-(tert-butyl)methoxycalix[4]arene. The structures of four types (cone, partial cone, 1,2-alternate and 1,3-alternate) of conformers for each compound have been optimized by ab initio method at the restricted Møller-Plesset fourth-order perturbation (RMP4) level of theory using 6-311G and 6-311G++(d,p) basis sets. General trends in relative stabilities of p-(nitro)methoxycalix[4]arene and p-(tert-butyl)methoxycalix[4]arene are similar and decrease in following order: partial cone > cone > 1,3-alternate > 1,2-alternate. The calculated results of the most stable conformation of partial cone structure agree with the reported NMR experimental observations.
INTRODUCTION
group have calculated the relative stabilities of four Calix[4] arenes are macrocyclic compounds which and the trend (in the order of partial cone (most are increasingly being used as building blocks in stable) > cone > 1,2-alternate ~ 1,3-alternate) is consistent supramolecular chemistry [1] [2] . One interesting property with the relative free energies obtained from of calix [4] arenes is that they can exist in four extreme the NMR spectroscopic data [4] . More recently, conformations, designated cone, partial cone, 1,2-alternate Reinhoudt group have also reported the calculated and 1,3-alternate, due to the inhibition of O-annulus and experimental results on conformational distribution rotations by the presence of bulky substituents larger of tetramethyl ether derivative of p-tert-butylcalix [4] than ethyl groups on phenol moiety [2] . Several studies arene [ Error limits in these calculations are about 0.001 kcal/mol. Partial cone with all four methoxy groups "out" conformation, see Figure 2 In most publications, the conformational energies (nitro)methoxycalix[4]arene showed that partial cone were calculated using only one representative of every conformer is found to be most stable in solution [4, 10-11]. conformation: a conformation with all methoxy moieties cone "out" conformer is most stable and decreases in from the minimized potential energies and quantum following order: partial cone (out) > cone > partial cone mechanical vibrational free energies as well as the zero (in) > 1,3-alternate > 1,2-alternate. The results of most point correction energy. The result indicated that the stable conformation for partial cone calculated by conformers other than partial cone stayed in methoxy RMP4/6-311G++(d,p) agree with the reported experimental "out" conformations. Therefore, in this study, methoxy data [4-5], while RMP4/6-311G calculation shows a little in/out conformations are taken into account only for the different order in relative stabilities. However, if we count partial cone conformation for both p-(nitro) methoxycalix the observable degeneracy number of conformations, the [4] arene and p-(tert-butyl)methoxycalix[4]arene.
probability of finding partial cone conformer will be four
Minimized Energies and Optimized Structures:
The 0.31 kcal/mol less stable partial cone conformer (methoxy results of RMP4 calculated energies for the conformers of out) has about twice more population (65.5%) than cone p-(nitro)methoxycalix[4]arene are listed in Table 1 
